Since the first synthesis of glucosylpurines was reported by Fischer1), this procedure has widely been used for the synthesis of purine and pyrimidine nucleosides. Todd et al. 2) improved and developed the Fischer method in which acylohalogenosugars were allowed to react with heavy metal salts of pyrimidine or purine bases. The Hilbert-Johnson method3) similarly involves acylohalogenosugars for the synthesis of pyrimidine nucleosides, except that the reaction is carried out by fusion. Purine deoxyribonucleoside was synthesized by Fletcher, Jr.4) with use of diisopropyl dithioacetal of 2-deoxy-D-ribose. Recently, a method has been reported by Sato et al.5) for the synthesis of purine nucleosides, in which fully acetylated sugars are let react by fusion with the bases, and more recently Schramm et al.6) have reported the synthesis of purine and pyrimidine nucleosides by the condensation procedure of free sugars with bases in dimethylformamide, using polyphosphoric acid ethyl ester as a catalyst. Thus, it is apparent that acylohalogenosugars are used in most cases as the starting materials, and that pyrimidine nucleosides are able to be synthesized only by either the Hilbert-Johnson or the Schramm method in rather poor yields.
It is also noted that the procedures of Sato5) and Shimadate7) give purine nucleosides in good yields but are not yet reported to be applicable to the synthesis of pyrimidine nucleosides, and that the procedure developed by Schramm still has some difficulties in the synthesis of pyrimidine nucleosides.
Acylohalogenosugars are easily accessible compounds but are generally unstable. In
It is generally accepted that the nucleosides prepared by the procedures of Hilbert-Johnson and of Fischer-Helferich are of C-1,2 trans-configuration regardless of the anomeric configuration of the starting materials, acylohalogenosugars. A hypothesis11) (the trans rule), proposed by Tipson and advanced by Baker et al., is to explain the stereospecific control of the nucleosidic linkage formed by the reaction of acylohalogenosugars with heavy metal salts of purine (or pyrimidine) bases. Furthermore, Khorana12) has described that the acyl substituent of the hydroxyl EXPERIMENTAL16) trichloroacetic acid (10g) and carbon tetrachloride (50ml) were added to 60g of phosphorus trichloride, and the suspension was warmed to give a clear solution. After standing overnight at room temperature with exclusion of moisture, the reaction mixture was refluxed gently for about 2hr. the reaction mixture melted throughly, a trace of p-toluenesulfonic acid was added and the mixture was mixed well. The reaction mixture was kept under reduced pressure with suction. A vigorous evolution of gas occurred at first and, after 15min., the reaction mixture solidified to a pasty mass. This was kept under the same conditions for additional 30min., and then extracted with CHCla. The undissolved substance was filtered off. The filtrate was concentrated under reduced pressure to a heavy sirup. While having been kept in a desiccator over CaCl2, a white substance separated (after two weeks). The infrared absorption spectrum of this sirup was identical with that of the reference compound, which was prepared by the method of J. J. Fox et al.2) This substance was used directly in the next deacetylation procedure.
was deacetylated with 5% methanolic hydrogen chloride in the usual procedure to give white crystals.
Calcd. for C9H12O6N2: N, 11.48%. This substance gave the same RF value as that of pared by the method of J. J. Fox et al.2) (developing solvents; HCl-isopropanol, 86% aqueous n-butanol).
